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Since Kiuver and Barrera (1) first introduced
Luxol Fast Blue (LFB) as a stain for phospho-
lipids in 1953, various modifications and com-
binations of this technic have been devised and
are widely used for the staining of nervous tissue.
In addition, Luxol Fast Blue has been employed
as a stain for beta cells of the pituitary by Ger-
man and Schwartz (2), alpha cells of the pituitary
by Shanklin, Nassar and Issidorides (3), and as a
stain for "Alcoholic" hyaline by Becker and
Treurnich (4).
The purpose of this paper is to show the value
of Luxol Fast Blue as a stain for collagen. The
periodic acid-Schiff technic of McManus (5) is
used as a counterstain. The method employed is
a modification of the technic of Margolis and
V kett (6).
STAINING SOLUTIONS
1. 0.1% Luxol Fast Blue MBS in 95% ethyl
alcohol. (Dye must be added to the alcohol.)
After the dye is completely dissolved, add 5 cc.
of 10% acetic acid to each 1000 cc. of staining
solution prepared. This staining solution will
remain stable for more than a year.
2. 0.05% lithium carbonate in distilled water.
3. Dilute Sehiff's solution: Stock Schiff's
solution diluted 1:7 with sulfurous acid rinse
just prior to use.
4. 0.5% periodic acid in distilled water.
5. Sulfurous acid rinse.
To 100 ml. of distilled water add 6 ml. of 10%
sodium metabisulfite and 5 ml. of 1 N HC1.
6. Harris' hematoxylin.
PROCEDURE
1. Fix tissues in 10% formalin, embed in
paraffin and section at 4—5 mj..
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2. Deparaffinize and bring to 95% alcohol.
3. Place sections in the Luxol Fast Blue
solution for 12 to 18 hours in a 60° C. oven. (Use
a tightly covered staining jar to prevent excess
evaporation.)
4. Rinse off excess stain in 95% alcohol.
5. Rinse briefly in distilled water.
6. Dip in 0.05% lithium carbonate for 3 to 5
seconds.
7. Differentiate in 70% alcohol for 20 to 30
seconds.
8. Rinse in distilled water.
9. Dip in .05% Lithium Carbonate for 15 to
25 seconds.
10. Differentiate in 70% alcohol for 20 to 30
seconds.
11. Rinse in distilled water.
12. Repeat steps 9, 10, and 11 until no more
blue stain comes from the section. (Three times
is usually adequate).
13. After rinsing in distilled water, place in
0.5% periodic acid for 10 minutes. (This step
should be done in a 37° C. oven).
14. Rinse briefly in distilled water.
15. Stain in dilute Sehiff's reagent for one
hour.
16. Place in sulfurous acid rinse; two changes—
4 minutes each.
17. Wash gently in running tap water for 5
minutes.
18. Stain in Harris' hematoxylin for 1 minute.
19. Wash in running tap water 5 minutes.
20. Dehydrate, clear in Xylol and mount in
Clarite, HSR, or Permount.
RESULTS
Normal and pathologic specimens of human
skin, fixed in 10% formalin, were used as experi-
mental material. With the LFB-PAS stain,
normal dermal collagen (Fig. 1) stains an intense
blue. This contrasts well with the red color im-
parted to the basement membrane and to the
glycogen of the epidermis and dermal appendages
by the PAS method. A variety of dermal diseases
were studied including scars, keloids, granuloma
annulare, neerobiosis lipoidica diabeticorum,
rheumatoid nodule, lichen sclerosis et atrophi-
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cans, solar elastosis and dermal fibromas. In all
cases it could be clearly seen that abnormal
collagen did not stain with LFB. The hyper-
trophic collagen of scar tissue, however, had the
staining characteristics of normal collagen (Fig.
2). This was in striking contrast to the staining
reactions of keloids (Fig. 3) in which the pro-
liferating connective tissue was LFB-negative
despite the fact that routine connective tissue
stains revealed the appearance of collagen-like
material. In degenerative skin lesions such as
granuloma annulare (Fig. 4), areas of involved
connective tissue are easily differentiated by
means of the LFB-PAS technic (5).
It appears that LFB is a specific stain for
normal collagen. As such, it may prove to be an
excellent method for routine clinical use especially
in the differentiation of keloids and hypertrophie
sears. The method is simple and reproducible if
the technic is followed strictly.
SUMMARY ANI) CONCLUSION
A new method for the staining of connective
tissue utilizing Luxol Fast Blue and the periodic
acid-Sehiff reaction has been described. The
method appears to differentiate specifically
normal from abnormal collagen and therefore
may be of considerable practical value.
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FIG. 1, Normal skin. Collagen stains an intense blue. Basement membranes and glycogen are red:
FIG. 2. Keloid. Areas of proliferating connective tissue are LFB-negative and are stained red with
the PAS-McManus procedure.
FIG. 3. Hypertrophic scar. The hypertrophic collagen bundles are stained blue.
FIG. 4. Granuloma annulare. Note the lack of blue-staining of the necrobiotic connective tissue.
3'
